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(54) FUEL CELL EQUIPMENT 

(57)Abstract: 

PURPOSE: To reduce consumption of inert gas 
by detecting a differential pressure between a 
vessel and a cathode electrode or between the 
cathode electrode and an anode electrode by 
using two differential pressure detectors and 
opening/closing either of the two pressure 
cutoff valves according to the differential 
pressure. 

CONSTITUTION: Cutoff valves 21, 24 provided 
on gas pipes 16, 18 for supplying inert gas are 
controlled by differential pressure controllers 29, 
30 for controlling pressure control valves 23, 26. 
Except this point, a fuel cell equipment is 
constituted in the same way as the conventional 
one, and the controller 29, 30 are provided with 
signal comparators 33a, 33b, a low limit 
differential pressure setting device 34-1 a which sets low limit setting differential 
pressures A1a, A1b for fully opening cutoff valves 21, 24 in the comparators 33a, 
33b, intermediate differential pressure setting devices 34-2a, 34-2b for setting 
intermediate setting differential pressure A2a, A2b, and high limit differential 
pressure setting devices 34-3a, 34-3b for setting high limit setting differential 
pressure A3a, A3b. Thus each setting differential pressure A which is set by each 
differential pressure setting apparatus 34 is compared by comparators 33a, 33b 
and according to it valves 21, 24 are given valve opening/closing commands Via, 
V1b and change-over devices 39a, 39b are given charge-over commands V3a, 
V3b. 
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1 

«3, 4F|l:^St5i«S5Mi/tWm2 

5 <fc 5 Lfctf 16t, +»tt^*Wf# 2 4 # 

»«Snio>ft- h#;*£:Ty- K«4^ fft&LftS 
<fc 5 \Z. vtL#*&i&m 18t, *jfc»Kffi*»J»# 2 3 
*s*«*Jxjao>f^- h#;*£;*7 y- K«3 3ft»b#UlL 

2 6ds»«SixJLo>r^— htfy^ry- K4E4*>e># 
a U#5 J: 5 Lfc^#ffl« 19^ t^u^y- 
K« 3 sgVMiT y - Kffi 4 WoStjE Aa *«tU"T -5 ^/EE 
1*ffl»2 7i: > ii y— Kffi3 try— h*m 4 PflO^JEEA 
b^^t±l-r^^/E^tb^2 8 4:, &MEE&aiS2 7, 2 
8t?^ajL^MSAa, Ab*s^*RjgLfcTI*RjeS£JEE 
Aia, Aib«T^»^IC«S(rl5jSWf#2 1, 2 4*±m 
icUTPSR^JEAia, Aib J: 9 t>^:^ v^^tDll/Eco 
»£fctt*TE*Wr# 2 1,24 Cr^Hlc-rs^HHJB* 
Via, VibS:«fl5jiWr#2 1, 2 4 M^xl, SSIB^JE^ 
ta»2 7, 2 8-C^aiL5t^£EAa, AbdS^ftRELfc 
±KR^SiffiA3. f A3bW±(^»-&lc:fia(rfajE^*J»# 
2 3, 2 6^#, ±«R;tgJEA3a, A3bJ:t)fc/h$ 
V^BfS^fflE<Oii*|!:W:«rlQEEA»J«l# 2 3, 2 6^ 
5#BBEB»^V2a, V2b^Mte/E^^J^l#2 3, 2 6^ 
■*i5HJE*J»3£«2 9, 3 0*ffi7tXt£Z>^t*®qiL 

[0 0 0 1] 

[0 0 0 2] 

[^3fe^s^f] ^m?m^^^fcis:#^^^T^, MSA 

[0 0 0 3] »^5JE*»J»*tT5«»m?6Rffi[O-0y 

*ix^*»«-«;?&-c*)0, Oa8»«»2tt*y-K«3 2t 
i/ry-Kffi4afe^Hffi3, 4B»!i^fti-s«llMt5fc 

[0 0 0 4] 6 tt3Ite«p^l(R»«a 2 0*y—K« 3 
#*tfc*SS\ 7tt*y— K«3TRJ6Jd«Sixft^ofc 

2 <or y - Kffi 4 K^tf*^^ 

Ty» K«4^RJt»wWS*tft*»ofcjfc5>0«»j!f^ J «» 



(2) ^5p5_ 2 0 5 7 6 1 

2 

[0 0 0 5] 1 Ott^ttfeffetcgEjR^ixfcigSr*, 
l l tetf^Smm 7 KSStt$tb*:BIH#, l 2 ttHm# 
l l J: r> fcT*Mtefl**-*J: 5^^#fflff 7 fc«fitS 
*tfci8»r*K l 3tt^«»«8^»jRSttfeJi»r#, 
1 4 WtXf *#ttitr 9 fc»«£frfcHIBl*K l 5 KMGfl# 

[0 0 0 6] 1 6tt«»«»2©fltjt*ic:*y— K«3 

1 7 tetf^mf: 7 (ommfr 1U5 ^ jb^iRU 

o»5>^8MK * *u§-o# y - Kffi 3 ^Sr SNm S ixfc -f 
hy/^^a^ *SNtti«\ 1 8 KM&RWib 2 <£>^jt 
K«4^N2#;*«£<7M^— h#*£{££&L 
#5 J; 5 , 8 eoig®r# 13*0 fcT«W©» 

#fc^Lfc#*«ie«\ l9^#aif9^W 

1 4 J: 0 fc±*«©<^lc^Six£or y - Ktt 4 £ 

ax»ffl*tLfc>r^-— h^f^^as^^sNttjff, 21, 

20 2 4 ^flW&fl 5 16, 18 icffifig* jx^igWf#, 2 

2, 2 5tt^#ta«i7 f 1 9fcssKs*tfca»f# % 

2 3, 2 6(i^#Bfl7, 19Cgi^f:EMJ 

[0 0 0 7] 2 7*i*»l i#y- Kffi 3rflojE^H^ 
^tti-T5^/£^ait5, 2 8«^y— K113 try— Kffi 

4PB(0/EA^«mji-5SUEE«ltB» s 2 9, 3 0tt^EE 
«2 7, 2 8-C«UiLfc£EAaESrt>t^EEAfW»# 
2 3, 2 6(OBBH#Jffl«rfT5HEE*J»3S«-cfcSo 
[0 0 0 8] ±IE»»«»R«-e*«S:fT 9 
50 W#2 1, 2 2, 2 4, 2 5^SCU 2i#l 
0, 12, 13, 15, F»ll, ^ 

«*»8^b«s»xf^*ry— K«4^«J&i-5. Mb 

[0 0 0 9] ±i5*8^S?&R{i(0#jJb^tCf±, 1 
0, 12, 13, 1 SSr^BflfcU iS»r#2 1, 2 2, 
2 4, 2 5^lCt^ ^(Otztb, 1 6 CD 

±«E«iJ^Rtt?>tLfc>f h^i«S^b©>r h 

^ ^^fi^^^wi 6coig»r#2 i inTami, 

^^6, *y— K«3, tfx&mW 7 (omWrfr l 2 J: 
•9 t>±M{R'J, ^f^#ai* 1 7 coEE^$iJ^}# 23J:n± 

is. ^Mf s^g^niHTilK 7/- 

Hiffl 9<DJBE*«I»#2 6 J;9 t>±««^flfe»Stt5 0 
[0 0 10] ILT, ^JE^ttl^2 7(CJ: 

Sii t#y- Kffi3BB<DSJE*>p>ur^y - K«3rt© 
50 JE*^fiv>»*, &tllEtt(l«2 8^J:0«ll±SLfc^ 
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y- K«3 try - Kffi4Pa^fflBE^feurr Kffi 

4 F^JE^ffi^^Ji, ffiEfflftttB 2 9, 3 0^ 
fe<0#BBPB»*«#l^»JESL-CflE*W«l#2 3, 2 611 

BBihU *y— K«3, ry— ks 4 rtojE*3ft5_h^. 
L> S*l t#y— K«3IB0>J6JE, *y-KS3tr 
y-K«4lB©«flEr4Bf36«>«fcfiH»*Jx5. 
[0 0 11] »BEttU«2 7|:i9»ULft»B 

l^y- K«3BB«>SUE36»6 Lt^y- Kffi3rtfc>BE 
Atfi«Sv^»frJfci*»Efctti« 2 8 lc x 0 tfettl Lfc* y- 
K«3 try- Ktt4ffl©SE^?>Lt7/ - KS4C 

BBPH»-fric:»jeurffi*iBmi#2 3. 2 6^i#, #y 

- Kffi 3 ft&tfr y - KH 4 fttfM h # \t#*W? 

i7, 9, i 9Srsr^«fu-4iwjsn, ^y- 

K«3, ry— K1l4rtcoEE*^(STU, «i^y 
-K«3Pfla>SE, # y— K«3 try— Ki4lHOlt 

[0 0 12] 

[*W* S W*LJ:5 ti-5«Wl U^Lft^fe, ±i£tf> 
16, 1 8|cRW-fcas»#2 1, 2 4H ft:4liia 

16, 6, M18, 8 h^i«*y— Kffi 

3W7/- K«4^WASix, ^y^-KS3Mry 

- Kffi4^e>^^»a«7, 17, 9, 19£3£T^Stf 

[0 0 13] ±^^f»(C^ N 

^oif f ^>^v«tMfiSrSftt § r ^ ^ @ W 
[0 0 14] 

[■w*r**"r5fc«>^*«] **wri, ^y— k«3 
M7/-KS4^m:Bffi3, 4^(w^ffi-r^m«?s 

5*r«*.fcKS»*»2 t, ttiKA«tt2«r«IAi-'58« 
it, 4>i£S|SWSWr# 2 l^^Mo^t- 

y- KS 3 L#5 i 5 Lfc^f^Mff l 6 

t, ^aa^a»#2 4^»«sixjLo>r^-- hjtf^sr 

r y - K®4^fftj& L#5 J: 5 \c Ltzjfxms<g 1 8 

t, *pmmzj£t)fflw# 2 3#*«**iio-ft- h# 

1 7 t, "P^»ICJE*««I# 2 6^8«Snio-ft- 
h^^^7y-Ki4 ^6>*ffl U#5 J: 5 

1 9 t, ^Ssl t^y— Kg3 0^17y- K4S4 

rfl^^EEAa^^m-r5H/£^iu^2 7 1, *y-K« 
3 try - Kffi4Pfl^MEEAb*tti±Ji-5MiE«iai»2 

8t,#^^m^2 7, 2 8-efiimLfclUEAa, Ab 
^^K^LfcTPfiS^HHAia, Aib^TOS^Kte 
S91Eig»f#2 1 f 2 4*£BBfcLTI»R£3aEAi. > A 
ib £9 t*#v^^coHffio»^^ttS(rlEigBr#2 1, 



(3) #BB¥5 - 2 0 5 7 6 1 

4 

1, 2 4l:^x, ftUf£MEEfcltti£g2 7, 2 8t«ifflLfc 
iffAa, AbASfftRSLfclBRSSEAa., AabJL^ 

±<nm&\znm^j£x®m& 2 3, 2 6*m%, ±kr 

^HJEA3., A3b <t D <>/hSv^Sf^(OSlEEoS^^««ir 
f5EE^I©Jffl)#2 3, 2 6*RS#BBBHS^V2a ( V 2b £ 
ffirlEEE*»JfflI# 2 3 . 2 6^X-5SflE#J»3SH2 9, 

3 o&mx.tihwhz>o 

[0 0 15] 

70 [flUfl] 36ffi»fcH»2 7. 2 8-CtftfflLfc««l t*y 
- Kffi3*V^i7y- Kffi4W<OjgffiA«, ^y-KH 
3 try- Kffi 4f|(7)iE Ab^TKKJeiBE Ai a> A 
ib J: 19 fe/hSV^»*fcttEEAfWIW#2 3, 2 6^4H© 
#tfl8"CillBr# 3 1 , 3 2as£Mfc:*>K -f^— h#*«: 
^ttf 16, 1 8Sraiofc5xi^y— Kffi3, ry 

-K*4tflfe»S^ ^EEAa, AbsftSTRKfilfiE 

Aia, Aib«t y> b±z^mj£<DmEE&x-®m-rz> t, jg 

©f#3 1 , 3 2ttEfljJL"fSo 
[0 0 16] iE^2 7 ( 2 8-OtftttiLfc*E 
20 Aa, AbA«±PRR«fflEA3. f A3b«_b<0*&«tig»r# 
3 1,32 dS±H^tt*-CJE^fW«l# 2 3, 2 6^1 
#y— KH3, 7/-KS4^>ft-h^li^ 
17, 1 9^fe#WS^»fflS*t. ^J£Aa, Ab 
jftSiBRfilSEAsi, A 3b £9 

5 t£E*fMS#2 3, 2 6 ii^btt5 0 

[0017] ±5$gdJ: 5tc s t#y- Kffi3ifev* 
{iry— K« 4 PolcoHEEAa, ^y-Ki3<!r7;-K 

«4Pfl«0^/EAb^TRRR^ffiAia f Alb^T^^ 

JO Wf#2 1, 2 4(i^(CLTfc5fcfe > /Eyj$lJP#2 
3, 2 6SrHv>fe»^^ % ISr#2 1, 2 4 J; 9 fc_h«E 

t#<t<* j-r— btfxtDm&m&U'p-tZo 

[0018] 

[0019] Hi fi**M^«»«»R«(O-||jSS0(T 

Mf 16, 1 8(cRtffdgBr#2 1, 2 4^ 
40 i#2 3, 2 6^r$fJ^l-r5^/E*JffilSge2 9, 3 0 KJ; 

6 fc^tt*OJB»*»R« t Pfc^ CT'^ 5 0 

[0 0 2 0] ^/E^J^^g 2 9, 3 0 teH 2 ^^i"«dc 
Sr«tx.fi3i9, 0cf>, 3 3 a, 3 3 b fifS -§-Jt«». 3 
4- la, 3 4-lb[iW2l, 2 4^HH5 
^«>OTISRSS6EEAi., AibSrfS#M:t!t»3 3 a, 3 
3 blcR^-t-5^:«>©TRR|gJER^S, 3 4-2 a, 3 
4-2bfiIi#2 1 ( 2 4&±ffl{£-rz>fctb<Dtpff\m 
^M/EA2a , A2b Srft#lt«S 3 3a, 33b tdR^-f 
50 5fctf><7>*PAHJEER5£3§. 3 4-3 a, 3 4 - 3 b fiJE 
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5 

t>mm& 23, 26 &mfr j £z>itit><D±vmfe&j£ 

A3a, A3b$r{f#itS^3 3 a, 3 3bl^tt5fcfe 
0±H«EK3E»-efc «9 , «#Jfc«» 3 3a, 33bfl 
^ffi&fcU3§2 7, 2 8t?«IUiSixfcS6flEAa f Ab<t€-^ 
J£R3i§§ 3 4 - 1 a , 34-lb, 3 4 - 2 a , 34- 
2b s 3 4 - 3 a , 3 4-3 b d <fc 9 R££*l,tf:#R3£ 

^/EAla, Alb, A2a, A2b, A3a, A3b£i£g£L. it 

«Lfc«*teftVS(B»#2 1, 2 4Kl#HIB)»*Vi. f 
Vib£, X«i£a>S0*»3 9 a, 3 9bHM^ 
V3a, V3b£**4-;U#5 £ 5(-#oTl>£ e 

[0021] X35a, 3 5b te, TRRRS^flE Ai a , 
Aib£9fc*:#<-blSR3£iiJEA3a, A3 b J: 9 fc/hSi^ 
/3fr3£<Og2flR5E^JEAoa, Aob£R^-5fcfcOSJfS^ 
fflR**, 3 6 a, 3 6btem!£Wimm2 7, 2 8 T?» 
ttt Ufc^/E Aa , Ab £ S»ISBER3£» 3 5a, 3 5 b Id 
J^RJtSftfcg^R^BEAoa, AObGOffig^AAa, 
A Ab 3 7 a, 3 7bf*jSg§§3 6 
a, 3 6 b^b^fiiAAa, A Ab £J£W«#ftl|-f 5 
P I SI**, 3 8a, 38b te/3E*jftJ$J# 2 3, 2 6 <D 
0 5fc£> 0 %jt^rVoa, Vob ^t5/: 

fe^#HSsS:^^ 3 9a, 39 b tt« #Jt«E« 3 3 
a, 3 3 b <fc 9 CD^j&f^Vsa, V 3 b ^^-^L fe*tftl^» 
^i#»S^S3 8a, 3 8 b^^COO%^Voa, 

vob^#MP^m^v 2a , V2b*Lrartu «#Jt«« 

3 3 a, 3 3b^b^M^V 3 a, V3b }&S^;L <b*tfc 
i^i:iiPIiI^3 7a, 3 7b^feOPiaj£lV 

4a, V4b£r#H§BHf<frV2a, V 2 b fc U T j£ ^SUSP* 2 

3, 2 6-^x.5<J:9M^^Mt^6 0 
[0 0 2 2] &(C, **W^fP»t-oV^T. m 3, 4. 

[0 0 2 3] «3^*»R«(03HE*S(*JhLT^5»^^ 

*si^*y- k« 3 hurt/* y-K«3t7/- 

BRtt, »i#2 2, 2 5Sr±BBtcU Si#10, l 
2, 13, 15 Sr4SBi:Ltfc<, 
[0 0 2 4] iff^2 7, 2 8TrtftfcHLfc*»l t 

#y- K«3ra©sjEA.x^y- k«3 try- k 

«4B(|OSIEEAbtt. 1JEWM2 9, 3 0 6O«#lt 
««3 3a, 3 3bRO»*S3 6a, 3 6biC-^x.b 
ft. ft -JHfc&S 3 3a, 33b -Cfi#^JER^ 3 4- 
la, 34-lb, 34-2a, 34-2b. 34-3 
a, 3 4-3 b\Z& 9^fcR££;ftfcTPIR5£|gJ£ 
Ala, Alb, *IBRjE!fiEA2a > A2b, iHR^JtEEA 
3a, ASbttftffi^itfc^JEAa, Ab O^C# £ jtfjtft £ 

*V 3 6a, 36b -CttSipffl£R«« 35a, 

3 5 btCcfc t)^«)S3t$ttfcS2pR^^EEAoa, Aob £ 

ttfctiSJxfcS&JEAa, AbtfXH^AAa (=AOa-Aa) % 

A Ab (=Aob-Ab) ^fcf>ti5 e 
[0 0 2 5] MLT&tiJSixfc^/EAa, Ab #0 3 0>B# 



(4) 5 - 2 0 5 7 6 1 

Mtifflr<Z>«t5^TKR3ESS£EAi. i Aib«tnS<l 
RRRJ&SJEAaa, A3bJ:9 fc«i^»&fctt, ^§£l£# 
y-Kffi3M<oSIEEAa, *y-KSI3t7y-KS4 
Pfl^3SffiAbttgf^<OfflEfc(S«PSiiTV^^:«>, «# 
itifc§g3 3a, 3 3 bj&>fc<fc#BBBHS<frV!. f VibfcJ: 
DaWr#2l, 2 4tt, H4 05«FBn tifitrcoj; 5K±Efl 
fclfco T*3 D , 3 3a, 3 3 b b«)|ft« 

3 9 a, 3 9 bJCttfiJftfg^Vsa, V3b jftSJ^A. fciVCl^ 
Jfc^fc*. §J&3§3 9 a, 3 9 ba»fete#MftR5&B3 
70 8 a, 3 8 b |C«fc 9 R3^£;hJh 0 Voa , Vobri*# 

BBEB»^V2., V 2 bt LTJEA»J*P#2 3, 2 6Wx. 
HM»2 3, 2 6(1 BSOflSMH tilMfOJ: 

[0 0 2 6] 1&W£tlfc^flEAa, Ab^H3 0l»nti 
Sriflrfcffl^J^i-ipJc, TRRffilfiEAw, Aib£ 
t> *>{&< *»i i#y—K« 3 B0>2*EEAa* 

* y- K« 3 1 7 y ^ Ktt 4 Boiffi Ab tt, ffifenm 
ffJ:n/J^<^ot^5t^ »2 1, 2 4Wf 
^•J£K§s3 3a, 3 3 b^b(75#BBEflS^-Via t Vibfc 

-F^(l ^il^f 16, 6. 18, 8^rilo-C^7 

y— K«3, ry — K«4rt^«tl&stL, ^/£A a , Ab 

[0 0 2 7] 8S1 t^y- K«3M(OSflEA., # y 
— Kffi3 t7/- Ktt 4 FflO^J3EAbdS^:# < ^otf 
»3£«>fcBf3fe<D*IBR««ffiA2a 1 A2b^3Si-5^, ft 
•5§-JfctfcB 3 3 a , 3 3b^^^if^Via, VibM 
«f9iS»r#2 1, 2 4 ttH 4 tf>B#M t2lC*5»S «t 3 Id 

[0 0 2 8] 4*3, R»m ti*>P> t2^MS*-COlHfc« 
#Jt«* 33a, 33bd^ (1^1^^ 3 9a, 3 9 b (C 

#2 3, 2 6 ^*TL-Cfi:#MftRS»3 8 a, 3 8b^ 

b0OO%^V0a, V0b*S#HHHl«V2a f V 2 b^LT 
9)«S3 9a, 3 9b^^M#2 3, 2 6^ 

2 3, 2 6ttEBJtLTl^o 

[0 0 2 9] SSS l t io y— K« 3 fflcoMEEAa , ^7 y 

40 — k«3 try — h*&4mv>W£Abfr i f'#>Mit>tc±m 

l^^/£A3a, A3b^@x.5<h, «-^lt«8S3 3 a , 3 

3 bJ&ifeSJjJWM'Vsi, V3bJ6«§)Sl»3 9 a, 3 9 b \C 

39a, 3 9b ttt PI ft WSS 37a, 
3 7 b^bo«»«:a*r5J:5«)»x.64x-5. ^^/c 
ft, P I ft»§^ 3 7a, 37b 36a, 3 

6bt*^f>ntfiEAa, Ab tS*R^HJEAoa f A 
ObOil^AAa, A AbtfSJtWfS^Sig^tt. *ftbtlfc 
PIftm<fiV4a, V4b'fi«0|Mi3 9 a, 3 9b^L# 
WBB»*V2., V2bi: ttff^W#2 3, 2 6Wi 
50 bix. H5©#IBt3K«lc»i-J:5^ffi*««i#2 
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7 

fe<DM&KmfrthZ 0 z<Dtctb. 1j y— K^l3 , 7;- 

Kfi4^t-h^lW7ftffiff7 l 9 N 17, 19 

[oo3o] m&i t*y— K«3ia«>faEA«, #y 

— KS3 try-K«4M0SSEEAbdST»i-Si:, P 
I«3HiV4a, V4bffil^TttJBE;fc»J«#2 3, 2 6^ 

#23, 2 6<Dmmr&*\cigit>ti^ &m$titim&A jo 

a, Ab ^H) 3 £>H#1hJ t 4 tCjo(t5 <£ 5 I^S$^^^ffA 

oa, Aob*-effiT*T5£, ffi^fM»#2 3, 26te[§l5 
G>B#IB 1 4 MtjH-J; 5 IC^^Bflihi-So ffi ^I^J»# 2 
3, 2 6 CDMMSr;*- >- ■ t7-?ffWP I RWffi^S^ 
^Tfif^cote, *»l tloy — Kffi3M<D||JEAa, # 

y-Kg3tr;- k« 4 m^mbe A b 

££ftv*J:5fc:U IffAa, Ab£5fiigK^:£ 
[0031] 10, 1 3 nig 4 ic^f J; 5 

ffM»#2 3, 2 6 36S^PB^*Si:«#lt«»3 3 
a, 3 3 ba»bf4fflJfc»*V3a, VsbSrUALftv^J: 5 
MS3 9a, 3 9 b »#HftR£S 3 8 
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